Study objective-To examine the hospital management of unstable angina (UAP) in 1996 and 1998, according to patient demographic variables and disease severity. Design-Medical record review. Setting-37 hospitals across New South Wales, Australia, representative of the secondary and tertiary care hospitals in the State. Participants-All patients (or a random sample of patients) with UAP admitted to these hospitals during five months in 1996 and six months in 1998 (1872 and 1368 patients respectively). Main results-In the two years between 1996 and 1998, there was an increase in the use of blockers and a corresponding decrease in the use of calcium channel blockers, as well as a decrease in the use of intravenous nitrates. Those aged 75 or more were roughly half as likely as those aged less than 65 to be prescribed heparin, aspirin and heparin, blockers, intravenous nitrates, and only one third as likely to be oVered coronary angiography in hospital. They were one and a half times as likely to be prescribed calcium channel blockers compared with the youngest age group. A similar pattern was seen for gender, where men were more likely than women to be given aspirin, aspirin and heparin, and coronary angiography, and less likely to be given calcium channel blockers. Those with a past history were less likely, and those with more severe disease were more likely than others to be given most interventions. Conclusions-In view of the low use of evidence-based management of UAP among women and the elderly, it would seem appropriate for disease management guidelines to target these groups. (J Epidemiol Community Health 2001;55:483-486) 
The recommended management of unstable angina pectoris (UAP) has changed with the development of evidence as reflected in clinical practice guidelines. 1 2 In November 1996, the Australian National Health and Medical Research Council released a set of guidelines that recommended the use of aspirin, intravenous or low molecular weight heparin, blockers and a rehabilitation programme-calcium channel blockers should be used only in certain clinical settings as should intravenous nitroglycerine, cardiac catheterisation and echocardiography. 2 Despite many descriptions of variation in the management of acute myocardial infarction, 3 there have been fewer reports of variation in the management of UAP although three papers have shown diVerences in management according to gender 4 and age, 4 5 and the presence of ongoing ischaemia. 6 We took the opportunity to examine practice patterns among patients admitted to hospitals with UAP across the State of New South Wales, Australia in 1996 and 1998, in the context of a randomised controlled trial of an educational programme based on the new guidelines for UAP. 7 We tested the hypothesis that there is variation in the use of guideline based management options over time and according to patient demographic variables as well as the severity of the disease.
Methods
Hospitals participated twice, in 1996 and in 1999, in a stratified design to give adequate representation across hospital levels using the classification current in 1996. 8 All hospitals were selected from the nine principal referral, five major metropolitan and six major nonmetropolitan referral categories and a random sample taken from those in the district metropolitan (6 of 21), large district nonmetropolitan (6 of 12) and small district non-metropolitan (16 of 31) categories. Patients from principal referral, major metropolitan referral and district metropolitan hospitals were termed "metropolitan", and those from major non-metropolitan referral, large district non-metropolitan and small district non-metropolitan hospitals were termed "nonmetropolitan". Primary care hospitals in the categories of "community acute" and "ungrouped acute" were excluded because data collection was not cost eVective given distances involved and the small number of eligible patients: these classes of hospitals account for only 3% of the total public hospital separations in NSW for UAP. Patients eligible for the baseline study in 1996 were those with an emergency admission to one of these hospitals between 1 February and 30 June 1996 with a principal discharge diagnosis coded according to ICD-9-CM 411.1 or 411.8. All patients admitted to major non-metropolitan referral, district metropolitan, large district nonmetropolitan and small district nonmetropolitan were included. Because of the larger numbers in the other two hospital groups, a random sample of 50 patients admitted to each principal referral hospital and 80 patients admitted to each major metropolitan referral hospital were included. (For the randomisation, the computer generated random numbers and sorted them, and the patients with lowest 50 numbers were selected.) A follow up survey was performed in 1999, covering the period of admissions from 1 July to 31 December 1998, using a similar methodology and sampling techniques. All patients with a principal discharge diagnosis of UAP (ICD-10-CM-I20.0) were included if there were fewer than 50 patients over the study period in each hospital, and a random sample of 50 patients was taken if numbers were greater. Of the 48 hospitals that took part in the baseline survey, eight (all small district non-metropolitan) had fewer than five patients with acute cardiac chest pain admitted during the six month data collection period and were omitted from the intervention study. Hospital records were examined by nurses, who were given special training to minimise observer error. Data were collected on patient demographics, clinical signs and symptoms and hospital management. Data were collected on the drugs and procedures listed in the UAP practice guidelines. 2 Checks were made on the accuracy of the discharge codes.
A randomised dontrolled trial was performed among the hospitals in this study and reported elsewhere. 7 This involved education of clinical staV about the contents of the UAP guidelines as well as release of data on local practice patterns in relation to those in the other hospitals surveyed. Hospitals in the control group were oVered a similar intervention, without the release of data from the baseline survey, but held later so that any impact would occur after the time of hospital admission for the patients to be included in the follow up survey.
STATISTICAL METHODS
The survey commands in STATA, 9 especially designed for use with complex survey data, were used. Hospital level (six groups) was specified as the strata and the individual hospitals were specified as the primary sampling units. Logistic regression analysis was performed to determine predictors of use of the drugs and procedures listed in the practice guidelines, while adjusting for potential confounders. Variables included in these models were: calendar year, intervention group, hospital type, age, sex, insurance classification, previous history of acute myocardial infarction/ angina or revascularisation, severity and diabetes. The severity variable was based on the presence of heart failure (clinical signs of ankle oedema, raised jugular venous pressure, pulmonary oedema or basal crepitations, radiological signs of pulmonary oedema or clinical diagnosis of heart failure), development of acute myocardial infarction or recurrent chest pain. Patients with any one of these conditions were defined as severe.
Results
Because of problems with record retrieval, one principal referral hospital was unable to participate in the follow up survey. One small district non-metropolitan hospital had no admissions with UAP over the six month period and two principal referral hospitals had merged with all cardiac admissions going to one of them. This left 37 hospitals who took part in the follow up-hospitals not featuring in the follow up were omitted from the baseline analysis to allow before-after analyses of the same hospitals. Table 1 shows the characteristics of the patients surveyed during 1996 and 1998. These characteristics are similar in the two time periods and reflect a wide spread across metropolitan/non-metropolitan hospitals and patients ages, gender, and insurance classification. A majority of patients are classified as "severe" and have a previous history of cardiovascular disease, however inhospital mortality is low. Table 2 shows the raw percentages of use of the measured drugs and procedures that are similar in the two time periods with the exception of an increase in use of blockers and a decrease in the use of calcium channel blockers. Table 3 shows the results of multivariate analyses for each of the drugs, and table 4 shows the same for procedures. There were statistically significant changes between the two time periods in use of blockers, calcium channel blockers and intravenous nitrates-but no demonstrable change as a result of the randomised controlled trial of an educational intervention (as we have discussed in more detail in a separate publication 7 ). Older patients were significantly less likely to be given each of the interventions examined, with the exception of echocardiography and calcium channel blockers (whose use was significantly higher in the elderly). Women were significantly less likely to be given aspirin, aspirin and heparin, coronary angiography and more likely to be given calcium channel blockers. Those with a past history were significantly less likely to be given all interventions except calcium channel blockers (which they were more likely to be given) and nitrates and blockers (for which there were no statistically significant differences). Those with severe disease were significantly more likely to be given all interventions except for blockers; those with diabetes were more likely to be given calcium channel blockers. There were few diVerences according to insurance status, although nonchargeable patients were less likely to have an echocardiogram. The large diVerences between metropolitan and non-metropolitan hospitals in use of cardiac catheterisation and echocardiography have been commented on previously. 10 
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Discussion
We have demonstrated large and statistically significant variations in the management of UAP in the two years between 1996 and 1998.
Guidelines for the management of unstable angina were released in Australia in November 1996, shortly after the first of our two surveys. 2 In view of the lack of an eVect following a special educational intervention based on these guidelines, it is unlikely that their release was responsible for the time trends we have shown. The most striking diVerences in management patterns are by age and sex. Those aged 75 or more are roughly half as likely as those aged less than 65 to be prescribed heparin, aspirin and heparin, blockers, intravenous nitrates, and only one third as likely to be oVered coronary angiography in hospital. They are one and a half times as likely to be prescribed calcium channel blockers compared with the youngest age group. Patterns for those aged from 65 to 74 years are in between those in the oldest and youngest age groups. The guidelines to the management of UAP in Australia, 2 x Women and the elderly in hospital with unstable angina were less likely to be treated appropriately than men or younger patients. x Patients with a past history and more severe disease were treated diVerently from those without these characteristics. x Practice guidelines should make special mention of groups such as women and the elderly to increase the appropriateness of their care. x Future research should examine the relative impact of drugs and procedures on groups who may often be excluded from trials.
which are similar to (and partly based upon) those in the USA from the AHCPR, 1 suggest that aspirin, heparin and blockers are the main drugs of choice. Under some circumstances, calcium channel blockers may be used although blockers are preferred. If pain persists, intravenous nitrates are indicated, and a coronary angiogram (or an echocardiogram) might be performed. It would seem that those who are older are less likely to be given evidence based interventions than those who are younger. A similar pattern is seen for gender, where men are more likely than women to be given aspirin, aspirin and heparin, and coronary angiography, and less likely to be given calcium channel blockers.
Membership of a health fund, either through private insurance or Veterans AVairs insurance, was associated only with the use of echocardiography, hence in this setting insurance status had a negligible impact on management.
Those with a past history were less likely to be given most interventions except for intravenous nitrates, calcium channel blockers and blockers, and those with more severe disease were significantly more likely to be given all the interventions we report except blockers.
Others have reported diVerences in management of UAP, 4 5 and other ischaemic heart disease syndromes [12] [13] [14] [15] by age and gender. The relative reluctance to use appropriate management for women and the elderly could be attributable to diVerences in doctors' perceptions of risk of either poor outcome or harm from the procedures among these groups or more seriously an indication of inadvertent neglect or discrimination. These results suggest that maybe it would be appropriate for disease management guidelines to make special mention of gender and age in an attempt to reduce the variation in management. The impact of disease severity and past history on management indicates the importance of including these variables in any analysis and the way in which patient characteristics can have a large influence on management.
We have shown that a number of patient characteristics have a large impact on the management of a common clinical problem-it is likely that much of this variation is not based on evidence. Future research should examine the relative impact of drugs and procedures on groups who may often otherwise be excluded from trials, namely women, the elderly, those with a past history and those with more severe disease. 
